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Alfalfa seed production in the western United States has 
become a specialized business, and can no longer be considered 
as a "catch crop" to be harvested along with a hay production 
program in historical production areas in the Plains and Rocky 
Mountain states which produced approximately 80 percent of all 
of the seed produced in the late 1940's and early 1950's. In 
1981 the seven western states of California (47.8 percent), 
Idaho (12.2 percent), Nevada (8.7 percent), Washington (7.7 
percent), Oregon (4.2 percent), Montana (4.5 percent), and Utah 
(3.2 percent) produced 87.5 percent of the total 1981 production 
of 117 million pounds on 380,000 acres. The average yield in 
the leading states of California, Nevada, and Washington was 
approximately 600 pounds per acre, compared to a yield in Kansas, 
Nebrasks, and South Dakota of 95, 70, and 55 pounds per acre, 
respectively. This dramatic yield difference is only one of 
the many reasons why production has come west where dry summers 
have made it possible to more securely grow and harvest alfalfa 
seed than had been possible previously. 
Successful alfalfa seed growers have learned to integrate 
the various steps of seed production into an integrated system. 
Because of differences in temperature, rainfall, soils, and 
length of growing season, various systems exist depending upon 
location, each system conditioned by specific factors for a given 
area of production. 
Successful producers have also blended scientific principals 
with their own experiences and practices. For example, nearly 
every seed producer in the western states now plants in rows, 
using seeding rates from 0.5 to 3.0 pounds per acre, the row width 
depending upon soil texture. Insecticide and herbicide recom-
mendations for insect and weed control are provided by scientists 
working in cooperation with Extension workers, seed company 
fieldmen, and seed producers. Today's modern alfalfa seed grower 
has become a specialized producer, an eager utilizer of scienti-
fic information provided from experiment station and Extension 
programs, as well as an innovator constantly modifying production 
practices and equipment to increase seed yields. 
Important Production Factors 
The production of high quality alfalfa seed involves several 
key or fundamental practices. These include: 
1. 
2. 
3. 
4. 
5. 
6. 
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Adequate pollination. 
Proper insect control. 
Adequate and proper irrigation practices. 
Adequate management practices including row spacing, 
plant population, weed control, and harvest practices. 
Varieties with high seed-yielding characteristics. 
A rain-free climate during seed maturation and harvest. 
For many years the interrelationship of the controlling 
factors in alfalfa seed production with each other was poorly 
understood. During this time seed production failures were 
common and explanations for those failures were inconsistent. 
While the six points listed above are key factors, and a disaster 
can result if any are ignored or left uncontrolled, they are by 
no means the total alfalfa seed production system. They form the 
foundation of proper cultural and management practices suited for 
local conditions. 
Seed Production - A Specialized Industry 
Where high yields are desired, seed production becomes a 
specialized industry largely separated from grazing or hay making. 
Successful growers regard seed production as their main objective 
rather than incidental to the production of forage. Although the 
system may vary depending upon the area of the west where seed is 
grown, the essentials are the same. High quality seed cannot be 
produced at high yields without consideration of these various 
steps and how they influence each other. 
As I develop the production practices and explanations as to 
how these six points can be integrated, I will use the "Califor-
nia Experience" as an example. It should not be considered as 
representing all of the varied climate zones present in the seed 
production areas of the west. However, since California pro-
duced 47.8 percent of the total U.S. crop in 1981, it can serve 
as an appropriate example. I should hasten to add also that 
this production system to be described does not represent the 
entire California production, but only the major production area 
of the central San Joaquin Valley counties of Fresno and Kings, 
which produce approximately 80 percent of the total California 
crop. 
In my experience, I find it convenient to categorize the 
total alfalfa production practices into management steps or re-
quirements in each of the four seasons, beginning after seed 
harvest in the late summer or early autumn. When you can envi-
sion those necessary steps in producing a successful seed crop, 
they fall conveniently into management practices that must be 
accomplished during these four distinct seasons of the year. 
I prefer initiating these systems in the autumn, as this also 
enables you to envision those practices that are necessary to 
be made during the fall planting season, which must be considered 
separately from management practices in established stands in 
the same period of the year. This system is illustrated in 
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Stand Establishment 
Production of high yields of high quality seed beings with 
soil selection. Well drained soils, a uniform soil texture 
ranging from loam to clay loam, low in alkali and soluble salts 
with a potential rooting depth of six feet or more are ideal ' 
fo: irrigated.alfalfa ~eed pro?uction. Such soils' are of high 
moi~ture-holding capacity and insure a uniform irrigation and a 
rapid and e~en dry down for harvest. Sandy, gravelly, or shallow 
clay pan soils.are ~voi?e? because they present extreme manage-
ment problems in maintaining adequate moisture relationships 
for high seed yields. 
Planting Time 
Most alfalfa seed fields follow a row crop such as cotton 
or ce:e~l grain. These fields will benefit from deep plowing and 
subsoiling before planting, commonly to a depth of two to three 
feet. Hardpans are shattered easiest when the soil is dry, and 
~re fo~lowed b~ a_preirrigation for the purpose of both settling 
the s?il and filling the soil profile with moisture prior to 
planting. Seedbeds are worked until they are fairly fine and 
firm. 
Most alfalfa seed producing areas can be planted in the 
early fall until mid fall. In areas with extremely low winter 
temperatures, planting must be made in the late summer or delayed 
~ntil the spring after danger of severe frost has passed. Even 
in the more temperate areas of central California successful 
plantings ~an be ~ade du:ing the late winter and ~arly spring. 
Fall plantings bring maximum seed yields the first production 
year. Early fall will give maximum plant size and increase 
productivity the following year. Late winter plantings in tem-
perat~ areas can give normal first year yields, but spring 
p~antings a:e.recommended only where winter weeds provide exces-
sive competition or where fields need to be established due to 
excessive winter rains. Yields will be reduced as planting is 
delayed into the spring. 
Solid vs Row Stands 
Nearly all fields planted in the west today are planted in 
rows. Research and grower experience has demonstrated that row 
seeding is superior to planting solid, hay-like stands. Solid 
stands are only justified where plantings are for a dual-purpose 
ha~ and s~ed prog:am. This type of program is virtually non-
existent in the high technology, seed producing areas of the 
west. Most new improved alfalfa varieties are row seeded because 
of a greater.yield potential and because there is not normally 
enough planting seed stock to allow the heavier seeding rates 
solid planti~gs_req~ire. Thick.hay-type stands are usually pro-
duced under irrigation from solid plantings. These stands pro-
duce less seed than very thin stands or stands seeded in rows. 
Advantages of row plantings include: 
2. 
3. 
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More open, erect plan~s that favor g:eat~r bee access 
to flowers resulting.in grea~er poll7nation, greater 
light penetration, higher soil an? ~ir temperatur~s 
around plants, lower relative humidity, all of which 
benefit nectar secretion, more cross-pollinate? 
flowers, and more bee visits per flower, and higher 
seed yields. 
Less lodging and lower humidity in the plant canopy, 
resulting in fewer "scalded" or "water damaged" seeds 
that occur under heavy, matted foliage. 
Better penetration of agricultural chemicals.for super-
ior weed and insect control, and more effective de-
foliation at harvest. 
4. Greater flexibility in managing irrigation and in con-
trolling weeds. 
5. More secure volunteer control to maintain genetic 
purity of the variety. 
Research from various locations throughout the world have 
Cindicated as much as 120 percent increase in yield from row . 
'\,ir:51antings compared to dense, broadcast stands. Exact r?w SJ?a~ing 
;;depends on soil depth and soil texture'. total water availability, 
'-and how these two factors affect the size of the plant. Narrow 
"row widths from 18 to 30 inches are prominant in colder areas 
<'.with less season for growth, or in areas of high salt and. mois-
'ture stress on the plants which also effectively reduce stze. 
:>},mall plant size means narrower row spacings. 
_ Sandy soils which grow large, robust alfalfa plants under 
\irrigation, require wide row spacings of 40 to 60 inches; medium-
~extured soils producing average size plants require 36 to 40-
'.-'~nch row spacings; clay soils with · a potential rooting depth of 
less than five feet, produce smaller plants and need a narrower 
w spacing of 24 to 36 inches, with many producers using 30-
,lnch spacings. There is no simple formula, however, that will 
'_work in every instance. The basis for stand density appears to 
,,be how much a plant can grow under existing moisture and soil 
'-conditions. When growth is restricted and pollination is ade-
;'.quate, thicker stands are needed. 
>Seeding Rate 
There are approximately 230,000 alfalfa seeds per pound. 
Seeding rates for row planting should vary from 0.5 to 1.5 pounds 
per acre. Where sufficient planting stock seed is available, 
most producers have settled on 1 to 2 pounds per acre, sufficient 
to establish five to ten plants per 12 inches of row, with the 
rows planted 36 inches apart. Many successful seed fields have 
been established in California using 0.3 to 0.75 pounds per acre. 
These extremely low seeding rates are always superior the first 
year of production to seeding rates of 2 to 4 pounds per acre. 
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Seeding rates for solid stands must be considerably lower 
than when planted for hay. Highest seed yields have been obtain-
ed from low ~eeding rates of about 3 pounds per acre. Normally, 
however, solid stands are converted to seed fields only after 
the plant population has thinned to the point that they are no 
longer productive for hay fields. 
Thinning Seedling Stands 
Where precision planting is not possible to obtain pre-
thinned, accurate stand densities, growers have learned that 
seed yields are increased if stands are thinned to clumps of 6 
inches of plants separated by up to 12 inches or space without 
plants. The spacing between clumps can vary from 6 to 18 inches 
but a wider spacing increases the possibility of lodging of the' 
seed-bearing stems during the seed production phase. The cor-
rect plant clump population will depend upon soil texture and 
w~dth of th~ rows. Thinn~ng is accomplished by cross-blocking 
wit~ a cultivat?r or w~ld7ng two cultivator sweeps together to achieve the desired thinning. Sugarbeet thinners have also 
been used to thin down the row, instead of across the row. Seed-
lings can also be thinned during a hand hoeing operation to 
remove both weeds and plants in one operation. 
Irrigating Seedling Stands 
. A de~p irr~gation or e~oug~ rainfall to completely fill the 
soil profi~e prior to planting insures rapid root development 
and establishment of the alfalfa plant. Fall establishment in-
sures a ne~r normal yield the first year of seed production. 
Most seedling stands are planted on raised beds so irrigation 
c~n be made to germinate and establish stands. In pre-irrigated 
fields the top of the beds can be easily removed and the seeds 
placed directly into moist soil. 
Weed Control in Seedling Stands 
.Both herbicid~s and hand weeding are necessary in most new 
seed7ngs. Areas.with.natural populations of sweetclover always require hand hoeing since there are no selective herbicides 
which can remove the sweetclover from the alfalfa without des-
troying the alfalfa. Band-spraying of preemergence herbicides 
are widely used in establishing seedlings with reduced weed 
comp~tition, at a reduced cost of herbicide application. Hand 
weed7ng costs can be greatly reduced if seedling stands are 
cultivated early by precision cultivation equipment set up so 
that only a 4 to 6-inch band over the seeded row is not culti-
vated. 
Postemergence herbicides can be used to control both grasses 
and broadleaf weeds. Most chemicals must be applied when the 
~ee?s are ~mall--before the two- three-leaf stage. Frequently, 
it is possible to combine hand hoeing with thinning of seedlings 
stands. 
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Management of Established Stands 
and winter Management 
postharvest operations begin the new production cycle. All 
debris and chaff from the crop just harvested must be 
rayed as soon as possible. This is done ~n sev~ral ways, 
d,udiµg chopping and baling, burning, or using animals to clean 
c:hopped debris. Destruction of all thresh~d straw and stub-
not only allows subsequent cul tura·l practices to be made 
'e easily and efficiently, but is the first step in the program 
control the alfalfa seed chalcid (Bruchophagus roddi G.). 
Chemical control of the chalcid fly has been ineffective 
ce eggs, larvae and pupae develop within the seed and are 
tected from insecticides used in the field. Continuous emer-
>ce of the chalcid adult from the seed and migration from out-
~ sources make insecticide applications futile. Sanitation 
ttctices have been developed and are effective when conducted 
an area basis. The following steps reduced chalcid-damaged 
d. from approximately 15 percent to less than 1 percent in 
fifornia, when employed on an areawide basis: 
1. Destruction of volunteer alfalfa plants throughout the 
seed growing area. Trucks and trailers used to haul 
seed must be covered to avoid scattering seed along 
roads. 
2. Fall irrigation to rot seed chalcid-containing debris, 
and also causes the chalcid to emerge when there are 
no available egg laying sites in the fall. This irri-
gation must be followed with a severe cultivation to 
cover the debris and kill overwintering larvae through 
a rotting process. 
3. Prevent seed set on regrowth after harvest. All un-
harvested plants must be destroyed. 
4. Time spring cut-back to make as much seed as possible 
as early as possible. Late sets are damaged more than 
early sets. 
5. Grind seed cleaning debris and screenings fine enough 
to destroy the chalcid larvae in the seed. Maintain 
excellent sanitary procedures around the seed cleaning 
plant. 
Cultivation 
.· Immediately after destroying harvest debris, stands are irri-
gat~d unless there is an expected heavy rainfall during this 
period. In areas with less than 10 inches of winter rainfall, 
--------, 
·1 
I 
• 
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heavy fall and winter irrigations of 10 to 12 inches are recom-
mended to insure penetration of the moisture to a depth of six to 
eight feet, or the entire soil profile. This irrigation not only 
adds to the storage of soil moisture for summer use, but starts 
rotting chalcid-infested seeds and germinates scattered alfalfa 
and weeds seeds so good control of volunteer alfalfa and weeds 
can be accomplished before the winter rains. All fields are 
cultivated after germinating alfalfa and weed seed. A common 
practice in California seed fields is to use a rolling cultivator 
with small tines, but spring or spike toothed harrowing is usual-
ly adequate. Row cultivation also helps insure the burial of 
chalcid-infested seed as well as destroying volunteers and help-
ing to prepare land for future irrigations which may be neces-
sary during the winter. Alfalfa seedling volunteers must be 
controlled to maintain certification. 
Some fields that do not crack because of their lower clay 
content must be chiselled 20 to 24 inches deep, immediately after 
harvest, and before any water has been applied to the field. 
Thinning Established Stands 
Research in western United States indicates that first, 
second, third, and fourth year stands all benefited from in-row 
thinning. In established stands, the effect of stand thinning 
gradually decreases, apparently as the plants increase in size 
until they are too crowded for good seed production. Many pro-
ducers unconsciously thin established stands by discing in the 
winter or early spring, to eliminate weed competition. Frequent-
ly herbicides are applied during these discing operations to 
effect a good weed control program during the spring and summer. 
Spring Clip-back and Field Clean-up 
Field operations in th'e spring are limited to those neces-
sary to prepare the field for seed production. The most impor-
tant include: completion of winter irrigation to completely 
fill the soil profile; late winter cultivation or discing to 
control weeds, eliminate volunteers and slightly thin existing 
stands; and removing the first spring cutting to prepare the 
field for seed production. Cold areas do not normally use a 
spring clip-back program because the growing season is reduced 
too much. 
In central California, alfalfa is in approximately 10 per-
cent bloom during the first weeks in April. These fields should 
be clipped, grazed with sheep or cattle, or cut for hay to ini-
tiate the seed growing cycle. Delaying clipping until mid or 
late spring will delay bloo.m and pod development to a period of 
rapid chalcid fly multiplication when the chalcid can damage 
as much as 50 percent or more of the seed. Removal of potential 
egg laying sites for the chalcid fly is done uniformly through-
out individual zones to minimize the reestablishment of the 
- 9 -
~. fl •s life cycle. Clipping also reduces the time of 
?d yi'nsect control, thus minimizing the use of insectici-
sary f · f · 1 · · h The most important unction o spring c ipping, owever, 
t. · the development of the second regrowth and the sub-=e d · t b t development of flowers to temperatures con ucive o ee 
,.,/;, t'on Premature cutting or very late cutting reduce seed _:xria 1 · · 1 d Plants c:Llppod in the bud stage rather than in the ear y 
,, 
5 
• roduce spars El f iowers, on £<>wer stems and have reduced mp 
3 
,,,11 
· ld by as much as 5 percent. When this occurs, seed 
.yie ry light on the first regrowtµ and the year's i-'rocl11c-
1.s ve th · · 1 t - t w1:n is set mostly on regrowth after e origina irs gro 
res. 
Most producers follow clip-back with a light harrowing and 
-, ·.• ltivation to control weeds and volunteers, and f1;1rrow out 
c;ub equent irrigations. Many fields are also cultipacked or 
'·~~ !i th a solid steel roller, t'? conserve moi~ture and t 1;educe 
£clods that could be picked up in the ha1;vesting opera ion. 
t:lean dirt from field-run soun? seed entails the loss of 2.5 
io percent of the total seed yield. 
ilization 
Where there is a known nutrient deficiency, growers apply. 
ilizer before planting. Fertilizer applications.on e~tabli-
·~···· stands in the major seed producing areas of California have 
effectively increased seed yields. Some areas have sho~n 
~pressing effect when high.residual.phosphorus ~rom previou~ 
'~ing practices was found in the soil. Alfalfas ?eep ro'?ting 
.it may account for this lack of response to low soil nutrient 
'•ues in the upper 15 inches of the soil. 
'•t The correct use of water is one of the most difficult pro-
~ in alfalfa seed production. Most alfalfa seed is produced 
1: .. furrow or flood irrigation, rather than sprinkling. Water 
sin some areas of California now are at about $40 per acre-
of water applied. 
Judgments regarding the timing and am'?unt o~ water to apl?ly 
be made according to how much growth is desired, or obtain-
e, considering the type of soil and the expected pla,:it 'ifrowth 
ponse. Highest seed yields have been obtained when irriga-
practices have prevented severe stress and promoted slow, 
tinuous growth through the entire production period without 
essively stimulating forage production. Whenever heavy forage 
1uction is present, seed production usually suffers b~cause 
, increased lodging, delayed and reduced flower production, I?oor 
ctar secretion which makes the alfalfa flowers less attractive 
the bees, and possibly more turgid flowers that are harder to 
• Heavy, lodged vegetation is a poor environment for pod 
seed development and the heating of moist pods often damages 
seed under heavy foliage growth. 
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ilization 
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Irrigation management will depend upon soil depth and soil 
texture. Ideal alfalfa seed producing soils are deep and fine 
textured with high moisture holding capacity. Seed yields are 
dir7ctly correlated with the amount of water applied, up to a maximum of 36 to 48 inches of water applied through the entire 
season. Those producers having a deep soil ordinarily apply 
about.SO perc7nt of the total sea~onal water.rGquirements during the winter, with crop season appl1catcions being made only as 
needed, usually one irriga.tion in mid spring after clip-back 
one __ at_ rhe start. of ':'"mmci- during pollination, and the third' in 
m~d summer to maintain plant growth until two or three regrowth 
of alfalfa have set seed by mid August. Each irrigation is s 
de~ayed a~ ~ong as possible to promote slow, steady growth, 
while avoidir.ig seve7e moisture stress. Most low seed yields 
can be assoc7ate? with lack of sufficient moisture to produce 
a crop: I 7rigati?n water applied in the fall and winter is 
eff7ctive in partially substituting for spring and summer irri-
gations. They are especially effective in promoting the slow 
growth of.stems and.flowers during the summer that is known to 
promote high seed yields. Severe stress causes the flowers to 
fal~ off the plants and terminal growth to stop. Too much irri-
gati?n promotes vegetative growth and less attractive flowers to 
pollinators. Experienced growers have learned how to avoid 
s 7vere_prolonged ~tre~s, and use irrigation frequency to obtain 
h7gh yields: Irrigation management is one of the reasons why 
high s 7ed yields ar7 possible in the western U.S. compared to 
the rain-fed seed fields of the Great Plains area, where rain-
fall--e~cess or short supply--has a dramatic effect on seed 
production. 
Table 2. Relationship Between Application Time, Total water 
Applied and Alfalfa Seed Yields. West Side Field 
Station, Fresno County, California. 1961. 
Inches of Water Applied Depth 
Treat- Oct Winter May June Total Yield wetted 
ment 12-22 rain 10 20 season lbs/A in April 
l 18 7 7 4 36 936 10 ft 
4 21 7 7 35 715 8 ft 
3 22 7 29 645 10 ft 
5 15 7 5 27 416 6 ft 
2 13 7 20 251 7 ft 
Pollination 
C7oss-pollin~tion of alfalfa is essential to maintaining high 
seed yields and high forage yields. Without pollination the 
alfalfa flowers will dry up and fall from the raceme a ~ondition 
commor.ily called "stripping". Studies have indicated' that field 
seed is about 89 percent cross-pollinated. Some selfing does 
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particularly where there are no pollinating insects to 
pollen from one flower to the next. .Selfing also re-
r seed, fewer seeds per pod ( 1-2) , ·and a sharp 
yielding ability of the plants obtained from 
rowers in California depend exclusively on the honeybee to 
te alfalfa seed fields. Seed growers in the more norther-
t,es of the Pacific northwest have learned to manage two 
·kinds of bees, the alkali bee (Nomi meladeri) and the al-
\'..ieafcutter bee (Megachile rotundata F.) . Many hundreds of 
nds of dollars have been spent by California producers to 
nd artificially nest the alkali bee and ';lfalfa leafcutting 
h their fields but each introduction has _been unsuccessful. 
- r _ successful seed production is easily-accomplished using 
ri~ybee in the southerly latitudes of California. The 
i. bee and the leafcutter bee are highly desirable since they 
&t pollen from alfalfa flowers almost exclusively rather 
nectar as in the case of honeybees. Many honeybee visits 
:falfa flowers do not result in a tripped or cross-pollinated 
'r,; whereas virtually every visit by the alkali or leaf-
,r bee results in cross-pollination. 
Under California conditions and honeybee pollination, flow-
begins 30 to 40 days after spring clip-back, usually after 
th of May. The first colonies of honeybees should be 
in the field when it has reached 25 to 40 percent bloom. 
acement of a maximum of three to four colonies is usually 
ted two weeks after the first colonies enter the field. 
bee colonies are rented from beekeepers who have prepared 
for pollination service by providing a queen and 800 to 
!!quare inches of brood. This colony would be considered 
·l'lg" and would rent for approximately $20,00 per colony for 
';ght-week pollination period. 
~eafcutter bees are more expensive and involve a higher 
of management skill on the part of the grower, than do 
~ees. Honeybees are normally taken care of by the bee-
~ for his rental fee. Pollination services utilizing leaf-
r bees are virtually nonexistent and require the alfalfa 
grower to develop a sophisticated and complex management 
m that can cost up to $200.00 per acre per year for repla-
ht bees after the initial purchase. Although a total cost 
f0,00 to $80.00 per acre for honeybees and $200.00 per acre 
leafcutter bees may seem excessive, every seed producer 
rstan?s that without the pollination of his crop by bees, 
he will not produce high yields that will return a profit. 
·, H?n7y~ees placed in the field too soon may leave the alfalfa 
_adJoining crops where blossoms are more prevalent and attrac-
,e. Colonies are normally placed within the field in groups 
:~2 to 25 colonies, spaced on a grid of approximately 500 feet 
fill center to center, both within and between bee rows. This 
rangem t · · th en will take out of production between 2 and 3 percent 
eland. 
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Alfalfa seed growers have learned that close cooperation is 
essential between themselves and beekeepers. Pesticides applied 
when bees are in the field can kill many bees and have a disas-
trous effect on the pollination capacity of a colony. Two im-
portant developments have minimized bee losses in recent years. 
The first involves applying all pesticides from late evening 
until very early morning, after the bees have all returned to 
the hive. The second factor is the selective use of insecticides 
that are either not toxic or have a reduced toxicity to honeybees 
while still controlling the target insects present in the alfalfa 
seed field. Bees are very susceptible to most insecticides and 
great caution should be used in treating fields. Leafcutter bees 
and alkali bees are even more susceptible than honeybees to 
pesticides. Frequently leafcutter bees must be moved out of 
the field to allow for effective control of harmful insects by 
strong pesticides. 
Controlling Harmful Insects 
High yields of alfalfa seed can be obtained only when harm-
ful insect pests are kept at minimum populations. Insect pest 
species vary by area, resulting in different kinds of control 
programs and the use of various types of insecticides. Adequate 
insect control, together with adequate pollination and effective 
control of the plant growth mechanism through irrigation and 
cultiral practices, constitute the major influence on seed pro-
duction under the control of the alfalfa seed grower. Most 
growers recognize the value in minimizing pesticide use. Insect 
control costs in central California average approximately $90.00 
per acre per season. 
Harmful insects that must be controlled through the use of 
chemical insecticides include the lygus bug, a sucking insect 
that destroys flower buds, flowers, and developing seeds; aphids; 
spider mites, which can affect seed development and size; the 
omnivorous leafroller, which destroys flowers and feeds on deve-
loping seeds; and stinkbugs, which pierce immature seeds and 
reduce seed size and quality. The devastating alfalfa seed 
chalcid, as has been described earlier, is not effectively con-
trolled by chemicals but must be controlled by a combination of 
cultural techniques. 
Most seed growers utilize pest control advisers to sample 
fields to determine pest populations and effective control mea-
sures. Insect control must be a planned part of alfalfa seed 
production. Growers therefore must either become familiar with 
the intricacies of insect control or depend on the advise of 
competent fieldmen and insecticide applicators. 
Weed Control 
Weed control in alfalfa seed fields is continuous from stand 
establishment to the final seed cleaning process. Both cultural 
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·.·.•.· d of control are available for both seedlir:1g 
'·•mical metho s W eds are more easily controlled by r':'moving 
ure stanf!id t~an at the seed cleaning plant. Jt is . 
rom thE; fossible to completely clean out all weld seeds in 
\cally imp . f seed growers are not careful o control . · g process i 1 d · 
leanin . ld Certain noxious weeds are not a r, owe in 
·;in the fie ;ffered for sale. These weeds must be removed 
fa se':'d lot:ior to harvest. The seed of certain weeds s1;1ch 
the field P ) and field bindweed (Convolulus arvensis 
der (Cuscuta spt. ra cleaning step using a magnetic separator 
• require an ex lf d Gro 
,ay b ffectively removed from alfa a see · -
.e they c~~ t~a~ such a procedure may cause a loss of as high 
,understa with a minimum of 1 to 3 percent each tim':' s':'ed 
O percenth the magnetic separation process. Other difficult 
n thro~g emove from alfalfa seed include johnsongrass 
geed~ 1~ ~nse). mustard (Brassica sp.); dodder; sandb1;1r 
ghum a p) , ' d (Amaranthus sp ) · alkali mallow (Sida hrus sp. ; pigwee · • ' ) d b t:i1 
~~-)- field bindweed; curly dock (Rumex sp: ; an . o. 
~~~!e~ (Melilotus sp.) and sour clover (Melilotus indica). 
Seed growers are heavy users of chemical herbicid~s fo.con-
iweeds in alfalfa seed fields, but 100 percent con ro is 
11 'mpossible. To completely remove weeds.f:om seed 
ua y i weeding crews are used to pull rema7nin~ we':'ds from 
fields in order to minimize weed seed contamin':tion in th':' 
· t d seed Growers also are aware of the possible contami-
~s :ffect ;f weed seeds that come from fence lines and w':ste 
e1 adjacent to seed fields. No fence lines are present.in 
fornia fields permitting growers to disc the ':'dge of f 7e~ds, h ditches and ~se herbicides to sterilize roadsides to mini-
e this weed invasion. 
Alfalfa seed fields mature and begin to dry ~nearly August 
ough the first of September. The seed production process 
'd throughout the west involves two to thr':'e regr'?w~hs of stems 
~g harvested at one time. Under California conditi'?ns, three 
· · f bl om in late ':towths are accumulated from the beginning o o . 
until soil moisture is depleted and regrowth ceases in August. 
n though fields are planted in widely spaced rows, a gre':t. 
al of foliage and seed pods are present. . In o:der to facili-
te uniform harvesting, a desiccating chemical is.used t'? spray 
re the alfalfa fields so they can be direct-com~ined w~ile 
anding in the fields similar to harvesting grain. This pro-
dure allows seed gro_:,ers to delay harvest until nearly all o~ 
Ixe pods are ripe. However, once the chemicals have been applied, 
}?mbining must not be delayed or extensive losses can result from 
. . attering of the seed from the dry pods. Therefore, growers 
Will desiccate their fields as the harvesting process.proceeds. 
?.Fields are ready for harvest approximately• three to five days 
after the application of the chemical, and must be completely 
harvested within an additional four to five days. Seed losses 
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Will desiccate their fields as the harvesting process.proceeds. 
?.Fields are ready for harvest approximately• three to five days 
after the application of the chemical, and must be completely 
harvested within an additional four to five days. Seed losses 
! I 
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are minimal, ranging from 10 to 20 pounds per acre if done pro-
perly. Application is made by air in nearly every instance, With' 
two applications being done on dense, green stands, especially • 
late in the season when days are cooler. Costs of chemicals and 
applications run approximately $20.00 to $25.00 per acre. 
The harvesting period is the culmination of the total year's 
seed production effort, and growers live in a high state of 
agitation until the crop is harvested. However, they are not so 
anxious to bring the crop in that they are not aware of possible 
mechanical damage to the seed by excessive cylinder speed in the 
harvester or improperly adjsuted machinery that causes excessive 
cracking, breaking, or damage to the seed internally. Seed com-
pany fieldmen who have contracted for seed are always present at 
the beginning of the harvesting of any new field. As the machine 
enters the field, and after harvesting for one pass, harvesters 
are stopped, samples are taken and examined under a microscope for 
seed chipping, cracking, and breaking. Through long experience 
in California, we have been able to correlate the amount of seed 
damage with final germination percent. When less than 5 percent 
chipped or broken seeds are found through the microscopic examina-
tion, less than 5 percent germination loss will occur and the lot• 
will all test above a final germination percentage of 90 percent. 
If 10 percent of the seeds are damaged, it is certain that ger-
mination will be below 90 percent, and may even fall below the 
85 percent allowed in the certification process. This high 
amount of damage means that the machines must be adjusted so 
there is less than 5 percent mechanical damage in the seed sample. 
Growers are continually adjusting machines to minimize har-
vester loss through improper loading of the combine. In recent 
years, research in California has demonstrated that approximately 
50 to 75 pounds of clean seed is normally lost off the front of 
the combine platform. To eliminate this loss, an "air blast" 
system of air movement across the knife and platform has been 
developed. While this system costs approximately $10,000.00 to 
install on a harvester, a grower harvesting only 12.5 acres per 
day and saving 55 pounds per acre of clean seed at $1.25 per 
pound only needs 10 harvesting days to return the cost of the 
entire air-jet system. 
Seed loss and damage from rains are especially heavy when 
the seed crop has been desiccated and prepared for harvest. As 
little as 1/4 inch has been known to seriously increase seed 
shatter which occurs when the pods dry. A rain of 1/2 to 3/4 
inch over a three or four day period will cause losses up to 75 
percent. In addition to shatter due to rain, seed germination 
and seed quality are seriously affected. Rain damaged seeds 
split, become shrivelled, and turn a brownish-red to black color, 
resulting in an extremely heavy ''clean out" during the cleaning process. 
Innovative growers have devised other techniques to mini-
mize seed loss such as installation of a "vertical cutter bar" 
on one edge of the machine to cut cleanly through the entwined 
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them apart and stripping seed pods, whic~ 
'thout pulling This innovation has. saved approxi-
t on the ground. acre, and is universally used ~ 10s ds of clean seed per 
50 poun'fornia seed fields. out Cali 
Economics 
. . modern technology to obtain high 
producti~~z~~i~~dustry involving great capital ex-
spe~ia i ield of 700 pounds clean seed per acre as 
res. using a r . studies indicate that growers.ha~e 
·. 1982 cost ana ysis d invested just in establishing 
J 1 33 cents per poun . t 
':i,mat~ y dditional 54 cents per pound ~s SJ?en 
··~d field· An a ts such as irrigating, pollinating, con-
harvest cash co~llin insects, paying taxes'. etc. When 
.. ng .weeds'. con tr d pro~essing costs of approximately 12 
d harvesting an b the grower the total cost of 
U nd all borne Y ' d · 1 s nearly per po ' . 1 $l 00 per pound an invo ve 
c.·.tion is appro':imatet y t p. er acre Total costs are docu-. · tal inves men · 
{JO of capi . al alfalfa seed grower loc':'ted. in Fresno 
g. for a typic . V lley of California' in Table 3. 
in the San Joa~uin a r acre foot of $12.00, 
that with varying water ~os~sl~e of 500 700, 900 and 
' and $87.00, at diff~renesii~om~ination' for all costs is 
ounds per acrde, t~~hct~!pmost expensive running $1.84 per ents per poun 'wi 
. C t Analysis Worksheet-1982* 3. Alfalfa Seed Pr~d~ctio~ - lf~sSeed on the West Side of 
e costs produce Certifi~dl~ ~; 700 pounds of cleaned seed 
County. Based on a yie h total and equipment operator 
ere. Man labor $4.50 per our h t $l0 20 depreciation 
. Heavy tracklayer per hour ~asl ~o!c~or $6.80, $2.60, and 
and interest $4.00. Heavy wee r 
ARVEST CASH COSTS: 
ld .clean up and straw disposal. 
·2 hr. /acre man & tracklayer - total 
rigate: Fall & winter irrig. l\ac.ft. 
Spring irrig. 3 4 ac.ft. 
3 summer irrigs. 1.3 ac.ft. 
(water cost $20.00) 
labor: 11 hrs. total 
harrow: Fall 2X; spring lX 
/4 hr. man and tracklayer 
. urrow out and cultivate\ hr. man & 
.Wheel tractor 
Cultivate 2X: \ hr. man & wheel trac. 
,•tShemical weed control; custom (in-
·•• eluding dodder) 
SAMPLE COSTS 
Per Per 
Acre Lb. 
$7.85 
25.00 
15.00 
26.67 
49.50 
11. 78 
6.15 
6.15 
18.00 
Per Per 
Acre Lb. 
! I 
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Table 3 Cont'd. 
Clip back: flail chopper~ hr/acre 
man & wheel tractor 
Miscellaneous tractor work: 
~hr.man & tracklayer 
SAMPLE 
Per 
Acre 
6.15 
7.85 
COSTS MY COSTS 
Per Per 
Lb. Acre 
80.00 
16.00 
Insect Control: Materials 
AAip~p01Jijc~afit~iGo"1n~s~4~X~~@~$44-~~'*7~----+---__:_= 
Bee rental: 3 strong colonies@ $22 
Desiccate: 2X (material & applic.) 
Land Rent (includes taxes) 
Repairs to equipment except tractors 
Office and business expense (7% of 
cash costs) 
TOTAL PRE-HARVEST CASH COSTS 
HARVESTING AND PROCESSING COSTS: 
Harvest and haul: 700 lbs. clean 
seed@ 4¢ with $40.00 ac. minimum 
Cleaning and bagging: 4.75 cwt. 
field run; 875 lbs@ $4.75 
Rerun or "Magnetics'': (ave. 60% of 
clean crop seed total) 420 lbs. @ 
$3.50 cwt. 
Bags: 1.20 cwt clean seed 
Fees: Certification and Certified 
Seed Council, 44¢ cwt. clean seed, 
research 10¢ cwt. 
Field inspection: 25 per acre 
TOTAL HARVESTING AND PROCESSING 
COSTS 
TOTAL CASH COSTS 
ESTABLISH STAND: 
Deep plow or chisel 
Disc 3X 
Land Plane 
Float lX 
List beds 
Cultipak 
Plant 
Seed: 3/4 
Irrigate: 
lb. @ $4. 50 
Water 
Labor 
Weeding; and herbicide 
Miscellaneous overhead, 
Depreciation and interest 
Business costs 
_Repairs 
TOTAL 
66.00 
20.00 
125.00 
22.00 
43.46 
552.56 78.9¢ 
40.00 
41. 56 
14.70 
8.40 
3.78 
.25 
108.69 15.5¢ 
661. 25 94.5¢ 
15.70 
15.70 
7.85 
3.93 
5.23 
2.45 
5.60 
3.38 
6.67 
9.00 
26.25 
38.00 
12.75 
12.00 
164.51 
----~------------·---------
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• d. 
depreciation; 3 yr. life 
tion Equipment 
c:)ost 16 years 
tor;, crawler: 1 3/4 hr @ $4.40 
Wheel: l~ hr@ $2.60 
equipment: $100 cost, 10 yrs., 
or seed alfalfa 
AL DEPRECIATION 
TON INVESTMENT AT 12%: 
ors: crawler: 1 3/4 hr@ $4.00 
'. Wheel: l~ hr @ $1. 85 
'> equipment: 1/2 cost 50 50% 
lfalfa seed) 
1/2 cost, $82.26 
INTEREST ON INVESTMENT 
COST OF PRODUCTION 
SAMPLE COSTS 
Per Per 
Acre Lb. 
54.84 
16.25 
7.70 
3.90 
5.00 
87.69 12.5¢ 
7.00 
2.78 
3.00 
9.87 
22.65 3.2¢ 
$771. 59 1.10 
SAMPLE COSTS AT VARYING YIELDS 
Water Cost $20/ac. ft. 
Per 
500 700 900 
$641. 69 661.25 680.81 
1. 28 94.5¢ 75.6¢ 
A11 Costs 
Acre $ $752.03 771. 59 
791.15 
lb. ¢ 1. 50 l.10 
87.9¢ 
Bob Sheesley, Fresno County 
Farm Advisor 
, Farm Advisor - Statewide. 
MY COSTS 
Per Per 
Acre Lb. 
1100 
704.36 
64.0¢ 
814.70 
74.1¢ 
& E. A. 
igh yields and a decent price are absolutely essential for 
r_vival of the alfalfa seed industry. Alternative income 
are always available to alfalfa seed producers. In Cali-
, some cost and income comparisons between competitive 
are presented in Table 4. Since the average seed yield 
!illifornia in 1981 was 595 pounds per acre, you can see that 
age yielding producers are losing money at present prices 
rowers of $1. 00 to $1. 25 per pound. 
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Table 4. Cost and 
Crop 
Cotton* 
Based on a 1.7 to 
1 seed wt. to 
lint wt. with 
seed valued@ $110 
per ton 
Alfalfa Hay 
Alfalfa Seed 
CrbP 
Tomatoes for 
Processin'I__ 
Blackeye Beans 
Barley 
Income Comparisol:1§_ Between ComEetitive 
Sample Net Income Per Acre w/ 
Water at $20.00 Per Acre Foot 
Yield 
Per Acre 
(Lb. Lint) 
600 
1,000 
1,400 
(Tons) 
6 
8 
10 
{Lb. Clean 
Seed) 
500 
700 
900 
............. --.,....-- -
fm.-. ...... .,...' 
20 
25 
30 
(Lbs. ) 
1,600 
2,400 
3,200 
(Tons) 
1 3/4 
2 1/4 
2 3/4 
Approx. Unit 
Production Unit 
Cost Price 
(Lb. Lint) (Lb.Lint) 
$ 1. 09 
.71 
.56 
(Ton) 
98.47 
78.23 
66.08 
(Eb.) 
1. 52 
1.11 
(Ton) 
$55.58 
48.09 
43.10 
(Cwt) 
33.17 
23.71 
19.22 
(Ton) 
196.53 
157.08 
131.97 
$ .60 
.75 
.90 
.60 
.75 
.90 
.60 
.75 
.90 
(Ton) 
60.00 
80.00 
100.00 
60.00 
80.00 
100.00 
60.00 
80.00 
100.00 
(Lb. ) 
.90 
1.10 
1. 30 
.90 
1.10 
1. 30 
.90 
1.10 
_,_;30 
\Ton 
$52.50 
55.00 
57.50 
52.50 
55.00 
57.50 
52.50 
55.00 
57.50 
(Cwt) 
25.00 
30.00 
35.00 
25.00 
30.00 
35.00 
25.00 
30.00 
35.00 
(Ton) 
120.00 
140.00 
160.00 
120.00 
140.00 
160.00 
120.00 
140.00 
160.00 
CroEs in California. 
My Projected 
Net Income Per Acre 
Net Net 
Income Unit Unit Income/ 
Per Acre Cost Price Acre 
$-294.00 
-204.00 
-114.00 
-210.00 
- 60.00 
90.00 
49.00 
259.00 
469.00 
-230.82 
-110.82 
9.18 
-14-S-. 84 
14.16 
174.16 
- 60.80 
139.20 
339.20 
$- 61.60 
- 11. 60 
38.40 
110.25 
172.75 
235.25 
282.00 
357.00 
432.00 
$-130.72 
- 50.72 
29.28 
30.96 
150.96 
270.96 
184.96 
344.96 
504.96 
-133.93 
- 98.93 
- 63. 93 
- 83.43 
- 38.43 
6.57 
- 32.92 
22.08 
77.08 
f--
00 
f--
"" 
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Table 4 Cont'd. 
Sampre Net Income Per Acre w;------ My Projected 
Water at $20.00 Per Acre Foot Net Income Per Acre 
Crop 
Wheat 
Safflower 
Crop 
Cotton** 
Alfalfa Hay 
Alfalfa Seed 
Tomatoes 
(Processing) 
Barley 
Approx. Unit Net 
Yield Production Unit Income Unit 
Per Acre Cost Price Per Acre Cost 
---------- -
(Tons) (Ton) (Ton) 
$130.00 $-139.74 
2 $199.87 150.00 - 99.74 
170.00 - 59.74 
130.00 - 84.23 
2 1/2 163.69 150.00 - 34.23 
170.00 15.77 
130.00 - 28.74 
3 139.58 150.00 31. 26 
170.00 91. 26 
(Lbs.) (Ton) (Ton) 
250.00 -169.13 
2,000 419.13 325.00 - 94.13 
400.00 - 19.13 
250.00 - 50.13 
3,000 283.42 325.00 62.37 
400.00 174.87 
250.00 9.36 
3,500 244.65 325.00 140.61 
400.00 271.86 
TOTAL PRODUCTION COSTS FOR DIFFERENT WATER PRICES 
Acre ft. 
Yield Water Approximate Unit Production Costs 
Per Acre Used/A at Listed Water Price/A Ft. 
$20/A Ft. $46/A ft. $122/A Ft. 
1,000 lbs 71¢ lb. 78.8¢ lb. $1. 02 lb. 
lint 3.3 lint lint lint 
8 Tons 4.5 $78.23/T $88.42/T $135.60/T 
700 lbs 3.3 $ 1.11/lb $ 1. 23/lb $ 1. 59/lb 
25 Tons 3. 5 $48.09/T $51.73/T 
$62.37/T 
2!;; Tons 1. 7 $157.08/T 
$179.04/T $243.21/T 
2~ Tons 2.0 $163.69/T 
$187.61/T $257.53/T 
ll, Tons 3.7 $283.42/T 
$347.55/T $535.02/T 
2,400 lbs 2.5 $23.71/cwt 
$26.42/cwt 
Net 
Unit Income/ 
Price Acre 
~~~-~ 
My Projected 
Water Cost 
& Unit Cost 
Wheat 
Safflower 
Blackeye Beans 
gross production cost to arrive at a 
applied to gross production costs to 
cost for lint cotton. 
*Seea creolt is applied to 
**Seed credit of $110/T is 
lint cotton. 
!/Bob Sheesley, Les Stromberg, Rich Coviello, and Don May, 
Cooperative Extension Farm Advisors in Fresno County. 
arrive at a cost for 
University of California 
"' 0 
"' f---'
Table 4 Cont'd. 
Sampre Net Income Per Acre w;------ My Projected 
Water at $20.00 Per Acre Foot Net Income Per Acre 
Crop 
Wheat 
Safflower 
Crop 
Cotton** 
Alfalfa Hay 
Alfalfa Seed 
Tomatoes 
(Processing) 
Barley 
Approx. Unit Net 
Yield Production Unit Income Unit 
Per Acre Cost Price Per Acre Cost 
---------- -
(Tons) (Ton) (Ton) 
$130.00 $-139.74 
2 $199.87 150.00 - 99.74 
170.00 - 59.74 
130.00 - 84.23 
2 1/2 163.69 150.00 - 34.23 
170.00 15.77 
130.00 - 28.74 
3 139.58 150.00 31. 26 
170.00 91. 26 
(Lbs.) (Ton) (Ton) 
250.00 -169.13 
2,000 419.13 325.00 - 94.13 
400.00 - 19.13 
250.00 - 50.13 
3,000 283.42 325.00 62.37 
400.00 174.87 
250.00 9.36 
3,500 244.65 325.00 140.61 
400.00 271.86 
TOTAL PRODUCTION COSTS FOR DIFFERENT WATER PRICES 
Acre ft. 
Yield Water Approximate Unit Production Costs 
Per Acre Used/A at Listed Water Price/A Ft. 
$20/A Ft. $46/A ft. $122/A Ft. 
1,000 lbs 71¢ lb. 78.8¢ lb. $1. 02 lb. 
lint 3.3 lint lint lint 
8 Tons 4.5 $78.23/T $88.42/T $135.60/T 
700 lbs 3.3 $ 1.11/lb $ 1. 23/lb $ 1. 59/lb 
25 Tons 3. 5 $48.09/T $51.73/T 
$62.37/T 
2!;; Tons 1. 7 $157.08/T 
$179.04/T $243.21/T 
2~ Tons 2.0 $163.69/T 
$187.61/T $257.53/T 
ll, Tons 3.7 $283.42/T 
$347.55/T $535.02/T 
2,400 lbs 2.5 $23.71/cwt 
$26.42/cwt 
Net 
Unit Income/ 
Price Acre 
~~~-~ 
My Projected 
Water Cost 
& Unit Cost 
Wheat 
Safflower 
Blackeye Beans 
gross production cost to arrive at a 
applied to gross production costs to 
cost for lint cotton. 
*Seea creolt is applied to 
**Seed credit of $110/T is 
lint cotton. 
!/Bob Sheesley, Les Stromberg, Rich Coviello, and Don May, 
Cooperative Extension Farm Advisors in Fresno County. 
arrive at a cost for 
University of California 
"' 0 
"' f---'
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CURRENT DISEASE PROBLEMS IN ALFALFA 
Dr. William C. Nesmith 
Extension Plant Pathologist 
University of Kentucky 
fa is attacked by many fungi, bacteria, viruses and 
which USDA estimates reduces hay yields by 24% annually 
Even greater losses occur in Kentucky. However, it 
~ases of the root and crown which cause the greatest 
'cause they limit the number of years a stand can remain 
y alfalfa stand has its share of diseases and few plants 
ld are without some disease. Actually, most plants 
ized by several pathogens at the same time. Which path-
ates at any one period depends primarily on plant vigor, 
re, moisture and stand management. Thus, the extent of 
- stand from disease should be reducible through proper 
However, growers have few tools to reduce these dis-
er they start causing major damage. Instead, the dis-
t be kept in check by using preventative tools like crop 
'proper cutting intervals, using disease tolerant var-
d good site selection. There are no chemicals cleared 
ut those stands which have serious disease problems . 
ow is a discussion of a few of the most important dis-
'rrently occurring in Kentucky with a few remarks on some 
cimportant elsewhere in the U.S. 
Spring Black Stem 
ang the past few years, Spring black stem has become a 
hificant disease of alfalfa in Kentucky. Typically, it 
ring the cool, wet periods of Spring and Fall causing 
~gular black spots on the leaves, petioles, and stems. 
s turn yellow and drop. Stem lesions are dark green at 
ut turn black with time. Stems may become girdled by 
sions and die. 
ensive defoliation has been associated with this disease 
cky during the last two seasons. We find the pathogen 
Spring black stem to also be associated with diseased 
d suspect that the disease plays a major role in finish-
~lants_that have been weakened by other pathogens. 
,in California have shown that this pathogen is associated 
crown year around and moves to the stem and leaves 
cool, humid periods. 
present, about all we can recommend to reduce the impact 
disease is: 
' !I', 
! ! 
